Effect of long-term dietary manipulation on the aggregation of rat lens crystallins: role of alpha-crystallin chaperone function.
To investigate the effect of food, protein, and vitamin restriction on the susceptibility of lens crystallins to aggregation and chaperone activity of alpha-crystallin. Thirty day old Wistar/NIN rats were maintained on regular rodent diet (C), 50% food restriction (FR), 75% protein restriction (PR), and 50% vitamin restriction (VR) diet for 20 weeks. At the end, alpha-, beta-, and gamma-crystallins were isolated from the lenses of these animals and subjected to in vitro aggregation induced by oxidation, UV irradiation and heat. Aggregation and chaperone activity was assessed by light scattering methods. Dietary restriction has been shown to extend the mean and maximum life span and retard age-related diseases, including cataract. In this study, we demonstrate that while beta- and gamma-crystallins isolated from FR and PR groups were less susceptible to in vitro induced aggregation, beta- and gamma-crystallins from the VR group were more susceptible, compared to controls. Alpha-crystallin from any of the groups did not shown a considerable amount of aggregation. On the other hand, the chaperone activity of alpha-crystallin from FR and PR groups was not significantly different from controls. However, alpha-crystallin from the VR group demonstrated substantially higher chaperone activity than controls. These results indicate that while food and protein restriction appear to lower the susceptibility of beta- and gamma-crystallins towards aggregation, vitamin restriction tends to increase the aggregation. Chaperone activity of alpha-crystallin is affected (improved) by only vitamin restriction.